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PROBLEM TO BE SOLVED: To provide a method for manufacturing a R-Fe-B bonded magnet with improved corrosion 
TesSce using a metallic film, in which the R-Fe-B bonded magnet is easy to plate electrically, by formmg a conductive 
film tiehtiv on a surface of the bond magnet uniformly and effectively. j . ti»u=j 

SOLUTON Abrasive powder, inorganic powder and abraded remainder are fixed with fat and o.l factors of plant-based 
mediu™n a hollow part of the R-Fe-B bonded magnet and sealed in the hollow P^rt of the R-Fe-B bonded rna^et_The 
bonded magnet is subjected to dry barrel finishing in a barrel finishing apparatus w.th a metallic ""^^T f 
Cd In Au Fe Ni Co Xr and Al strip or a metallic alloy strip with a given size of spherical shape block shape or other 
Jrei^iar shapes like a wire. Then, abraded minute pieces of Cu or the like is pressed and sealed into a res.n face and a void 
p^^of [he bonded magnet, and at the same time a magnetic powder face is coated with the minute pieces of Cu. In this way. 
a conductive film is uniformly applied to the surface of the R-Fe-B bonded magnet so as to enable satisfactory 
elecCS and a highly corrosion-resistant R-Fe-B bonded magnet coated with plating and a less deterioration of 
magnetic characteristics can be obtained. 
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(B4) [«M©«»] JSW^ttR-Fe-B»#>HaH©SKfc&» 



(57) [SiKj] 

tl;5:i^K:tttR-Fe-B^3j^> KfiSSOg^t. 

^^}gCu. Sn, Zn, Pb. Cd, In, Au, Ag, Fe, Ni . Co, Cr, MRXf^t 




LT. ««?»t3#)g€:}g^^Si§iB:tttR-Fe-BJ^zP>K 

[11*52] m^i^ui^^tzimmmmmzxmm^ 

;i'SSF^ fcg A Lx. ?FmmfJ>(.s^m^<D^mzx/'< 
j^zfm$mjimiz&Ai)^-::>miu ^rc^m<Dm^m\z 

^S»M-Sft8|-r§ c: t ic J; D , R-Fe-B^g/H > 

mizmmm^n^bft^. ms^^m\znmibz>^s^m 

u. Sn. Zn, Pb, Cd. In. Au. Ag. Fe. Ni . Co, Cr. Al SOt-f-©^^ 
I ®«-&«3Kffi^5«®OAi«SEtcM«(i«^MS&»c: 

R-Fe-B?s7j^> \^mG(Dmm:^m, 

[lt*55] W*5l^fc«»*52{3;tel,iT, ?F^}g 
^SI»M-®;*:€rStt0.1mni~10iimi©I**J. 
fif!K-e*SiftB^ttR-Fe-B»7j?> KffiSecDffii:;^}*, 

[W*56] S^^StCiStiT, ^SJ^Cu.Fe.Ni.Co.Cr 

«>-5ifiSBAi4R-Fe-BI^7j^> Ka©C9S!ig:>^ffi. 
[li*JS7] iil*5l*fcttif*52fciJViT, /N-U;!/ 
W« L Xim S nfc^«SS)tO;*:# ^ «*S5 u a&rrx 
^^i§BAttR-Fe-BJS3j^> KJS5©Sig;^}*„ 

[w*:98] mmml^fz^tm^m2^zis1,^x. ate. 

ttR-Fe-BlSjK> h*M5®Sji;^fc 
«I#@«6>S:W^5J&S »r»ttifeig7H-;i,T*«ii5iii9:ftttR- 

iB:fettR-Fe-Bm#> 



^n2000-133541 
[0001] 

(Drnm^ e,;^SR-Fe-B^3}^ > KJSSIC^ 0 , 

izmwm^^^^umzmtbs^/uxmK i^x^m^mit 

Cu, Sn, Zn, Pb, Cd, In, Au, Ag, Fe, Ni, Co. Cr. Al :&.ZJ^^<D^4^ 

^fzitmnmizmx, ^ft^miz^mwih-=s: 
ssTs^tjCckD. m^mmz-^^fmni±^n^L 

ifiWtliU, Sfc, irlE®AI««S$}gBgL)^c^. siS 

^'^mu^m-kiitb-D^m'S:mifx. m-kit. 

«L<eS:#LZiiiSB:fettR-Fe-B^jJ?> Ki850DSBS:?^S 
[0002] 

«fe^JE85Ttt«:*:X^;i'^-|6(;5t50MGOe6t±CDiS5figESl4f 
tt^ ^iSTSR-Fe-B3Slltt«<&ffl liSR-Fe-BIS3l? > KiK 

[0003] R-Fe-BI^7t?> tcDm^-^^mmzm 
tbxmit L^t-tifig^J-ffi2SfcUtFe^^»fc-&tJfcj{)tc»tX 

m^it. #M¥l-1665I9^. i|#M2pi-245504^), 
[0004] J:nSTR-Fe-B»jH> l^m^(Dm-kitJSi±<^rz 

tbizmi^^ibtixtfcmmmmm, mz.ii. x:fu-mx 

[0005] ^tz. mmmmmxu. Mff«i%--c*-5*t, 
mB<Dmtz^n'enmm\zm. o #tt-S)'i^s*tib o , $ 

y zfifi'jmxdb 0 , ^±o>iM^^mhxmz'higii\z\i.^ 

mx$) ^ i V i •p 

[0006] mmmxu. -'^oi^-fi.mm<Dm^^m^\z 
\-mm<D^ um<Dfsim\ziiV)mmx$> o , t.tzTf—^7. 

[0007] ^mwm(D±^:f3mz'D\,^x\tm&'&^mm.■r 

St, «SieR-Fe-BfiS5TfTt)nTt»Sttm^J||j6o#«^ 
aSr i (#l|Bg60-54406^, #BiHS62-l 20003^) 




[00081 -S-d-e, #-^7.;a:Jj^>Ka5lC«A. S@U 
T t>^»fj:Ji)-D #?S^M^-r^::^ffi (!t#H^4-276092^) 

(i|#M5F3-l 1 714^, #|85p4-276095^) dtfiBfe^nTli 

[0009] Ld^b> J6o#Jg<DpHilS^^ife;^*l»^b«B 

[0010] Sfc, R-Fe-BIS/J^>h*?5S5»CfiE^*OJ:tiNi 
(»MJp4-99192^) $nTt>^*^, ^«07J?> 

[0011] «ig**;a:.Jflc*3iiT, Nii&t>#Micii« 
•ttODli-r^lA^T^D. R-Fe-B3^iH>FJK5'^®5!ia4:L- 

[0012] mrms,\zmmm^^n^T^fttb. $> 

[0013] 

l*mi:7554?-7X75:R-Fe-B»zi^> KfiS5fc«A, 
*^}gfi£T#. B:fttt*[fi]±$-a-»5«l^*>&;i5:%R-Fe-B 

(1) R-Fe-B5^d^>h*?SS5CD«H(CMflBi^ttttl»*i: 

(2) R-Fe-B?^#>Ha5<7)S®(Cf»S«14€rWrsmig 

m^mmi.. ^mii^t^=s:{im^-^xmmmmizmni±^ 

mm ^m^T^ -^Sm (#M¥5-302 1 76^) . 

(3) R-Fe-BI^3K>Ka5®«ffilC«8&i:^«14f»*t 

(Dm^^^m.mi^xmm'&wmm^m^vrzm.. «Bf¥ 

[0014] L*^L±fB3t>(7):^ft«^**O^JLgP5:t*7L-r 

[0015] sfc. m^<r>mm^m^(.^m-r^y5fkx\t. 



iHFn2000-l 33541 

X$>K>. ^cB»Ci5liTiH> KSS5®SflgSmgeiSR-Fe-B 

«®S^»-5©«Blli-Ca&0, n%tb■D^f^^z\£>^—}l' 
[00161 ^CT^?g^«. «!B5#ii#:*fc«li^H«»# 

t) ^i'&m\z^^^Mm^-o^\z^^mmm^m^-r^ 

[0017] vnf^L. immmtb^^iitb^^tm^itimK 

^t^&^o ^ iE>izumzit-<m-k^^ ^i&mmit&ti^ 
%)<D<D, ^B(Dm^t3immizM^^vx\,'^<fttb\z\i^^ 

izm^^m-kmm^-^n^o 
[0018] z.(D^m\,t. m^m(DMu^m.umx'^^mv 

f<c^iffi^^>Tii5v«A^±^*T^R-Fe-Bl^3^^>Ha5oa 

a>!?OK:fttt«M*^l^-fCR-Fe-BI^Jl?>Fm 

[0019] ^Tz, C1<D^B^«, Se*©M«»S&o#^Jc43 
l^T. ^{)■^#^6■^^5fei*^S^^5:^:*^JJ?-^X;^R-Fe-B*^> 

^KT'^te««ct < m^^wi^=^mif^<D\zmmriT.m 
mum^ ^ts.^ s WAttR-Fe-B?S3i^ > K m^<Dmjt-^Wi 

[0020] 

l^«®t«tlH4fCffinfcR-Fe-B^/I?> KSS5®«^«>-p # 
J^fifc)?j*tCOtiTa^i^WLfciiS«. R-Fe-B*3j^>Hfi^ 

\zx^m\zx n\y)vmm^mrr^ii\z^K). mrn^^n 

A, «gisn. *>5:?^iiitCfeCu|RM-A«ftffi$nTR-Fe 

^!t*tt^fefbOil>^C<'iR-Fe-B?^5l^> KJ15«6o#«aKa«: 
[0021] ^<b\znm^<b\t. #>HJSS5*BD(D5pTi^t;5t 
tzm^. 7l?— 7X7aiR-Fe-B?^3l^>h*JS5S:Al203. SiCnt 



(4) 
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wzmsmu»mizm.mmmim^mm-^^. 
ifij±L. m-kiti()^^nz-t<nrzR-¥e-m^>\^ms^ 

[0022] Sfc. l£SC;\*WI/efS®^JII;<x 
Sn, Zn, Pb. Cd. In, Au. AgOgf^K^JSM". ^ ^ fCFe, Ni , Co, C 

mizAmh-f)mm^nxR-?e-im^ > i^mEmmizm^ 
■^nrckmmmmmizmmmmmm^n^ciiiz^r,, 

[0024] 

mm<Dmm(Dmm] :i<Dmmtzi:?>Mm-km-ve-m 

flgffiROt^TLSKfCCu, Sn, Zn, Pb, Cd, In. Au, Ag. Fe. Ni , Co, C 

mm^m^T^immiz^mmff^mm^nxm^^ti 
tz'^mm^Gmmo^^mi^mmi:. ^<D^m^mm^ift-L 

[0025] ^tz. c:(D%Bj(cJ;Sii5B:fttiR-Fe-BlS7p>K 

mi^^m<^\imi^<Dftim^{zxmm. mn^ntz^. m 
m^mm-^mmmisjiz/m^^Kmzmii^mmh-*^ 
BEAA^t3fea$n. ^rz^m^mm-r^m^Miz^sm 
>^t/i^m^nxm0Si^n^mmm^m(omm^mwi9. 

[0026] CO%?gcj:SilSK:&i±R-Fe-BJ&zt?> K 

«iS&«iS-rs«l|g®&y:«friH*t7L«l5icAi«S)t 
**jiA*^t?fi^s$n. sfc«is^«^KT-5fim®tcAiai 
)t*^S[ffi^^nTj^i«sn;tAi&aesr*L, afeaae^ 



[0027] z(D^mtzi=\^^x. R-Fe-m^^> \fmGum:ff 

re. *«y7'u>^^j. Mim^mmmmLfzm. s.m0S. 
MLiam^Lx^m^witLxm^n. mmG^m. WLm 
biss!. BEMmm<D^ii. mimmzm^mitmm. 
i3'y:fo>ifnu mmm^mmfmvfz(D-^. wmdc 

[0028] R-Fe-B^JS8tt«t&t«. 0rSOR-Fe-B«^^^ 

fe. mmmv<'^m^Vhm\^\^tzo^-^. ;<ti=.:h)iTc^ 
>if\zxm&Miti.xmmmr^y^t>^tij\^7a^m& 

(HDDRfe) i:0#aSfeT»fcl?;&tt. 

[0029] Z:®%§q{riSViT. R-Fe-B;SSa5«&*{Cffili.5 
f&±!^^Rtt, ffifiK®10Ig^«~301STX*iS8&S*t, N 
d,Pr,Dy,Ho.TbOo-^^;S<i:t)ia. aS-St^tt^ e,fc. 
La, Ce, Sm, Gd, Er, Eu, Tm, Yb. Lu, YO 5 "fe^/S: < -t felSSr 
^tife(D3&WS Lli. Sfc. jlli:R®5^ia^£t)-DTJg 
llffi±«2aiJt±®iS^4&(5 .yv'a.^^;!., -> 

#1.. i^iiJ, c:<DR«MI|-±^^T;^c<Tfec±;<. I 

[0030] Rtt, ±sBmj^5*»*tC*5tt-5'i;-M7E^Ta&o 
T, 10l^i=^X*g$T«iga«jg*ia-^tl^-^ig©i^ 

[0031] Btt. ±g2»685«&*tC*5tj-S«ej^^T*o 

T. 2m^%^mx'immi^mmA^^^t/3i<o. ni^^m 

ttffl;5«^<?5:D, S@J8^^S(Br)*tfiT-rSfc«). T 
<rn}t*^m5W#e.n;a:«,i. J;^T. Btt2M^«~28 

[00321 Fett. ±EmE85t»*{C:teliTi£:'.^5^T& 
0. 65IST^*SlT«^®iK«S«(Br)*«<ftTU, 80lg 

^!K~80Il^XO^W*?aS Lt^o 
[0033] Fe©-gBS:CoTfi^r-5c:t«. »6n 




me tCo©^»«T5K^~l 5®^<3!)«^tt, (Br) tt 

[0034] ^tc. R.B.Fe®S75\ XMW^je±^nIMW^ 
ie!feO?¥«ES:flF^T€?. «iiJA«, BO— gS*4. OwtXetT 
OC. 2.0wt«eiTOPv 2.0wt«etT©S, 2. OwtXetTOCu 

(Do-^(i>f£< h^im. -&tf«T2.owtmTTei^-r-5 

[0035] AI.Ti,V,Cr.Mn,Bi,Nb,Ta.Mo,W,Sb,Ge. 
Ga,Sn,Zr,Ni,Si,Zn.Hf«3*.^j^>i4< i: mSB 

max-^ (Br) MSrRFf ^ if « tCjeJS/j:K^#S^fe-rfe 

[0036] Sfe;iOf8ggiC*5liT, A'-f >:$^-fC(*»ai^ 
MagtbTePa, 12Pa, PPS. PBT, EVA^. XJf 
tbiSiKJg. :*jU>^^-d-;U. JBESfiKJ^TttPVC, NBR. CP 
E, NR. A-f/lD>^, XJESIfiKJgtC«, X/l?+~>« 

flg. DAP, 7xy-;u«tiig^d«ipjfflT#, jK^fcfSi; 

[0037] llOT^Bjfcfcv^T. ¥}t^t;^!!ia<7);tJ*/N* 
WW«-r-5I^C5p(7^i'T<i:LT«> AI2O3. SiC^ct'CD 

tt±iBowii« t ±iBA 1 2O3, sicu ^(DmwmBmzx 

[0038] z<D?sm<Dmii. ¥tt-ft«!iaStX#>K«5« 

ts\z^m^mm^m0i.-r^rzi!b<D^^j-^ujmmizit. 

iittCD;\'U-;|/dtMfflT#. — ^CDlHieS20~50rpiii<D|Hl 
fe/'^Wl', l5ie^70~200rpmODi§vi:v\*l/-;U, JiifttgifiiO. 
5mBJEt±50iiiD*#|®ffiWl/X t*^Sfflr-5 Z 

[0039] S/S:, /\'U;HiffSO#BS«aa«;^^4'TJ: 

0, e50Kfl:;a:i**t»3g:g^n««^tt. Ng, Ar, He^P 

[0040] z-cDrnmiz^if-^x. mn. vttfl^aot^. 



!|t 182000-133541 

^mxitmmmi)^{i>/si-r€xmm6^x'fs. < . goxsrSx. 
[0041] dofgi^om. ^m^mm\zi3n^mmmt 

mzm&Ltj.l^ii^. g^l-Tmm. »*L<«3~5iniDSS 
©W^i:«S0.5~3mni. *ifSL<«SSl~2iiiiiieSO 

t;f^y'^T<Dm^m'ii^-\ztm^ti. mM^fSi^mm 

[0042] ±S^««SIS*M*:lCT«H<&5feasnfc« 

m^^&m^mvrc^. ii[So.oi~3tfjB©Ai203, sic, 

KfiSeoW^Stt, «ig0.01~3Mm-C*-5o 
[0043] ;>tx^TfCi5tt«.ffii^ffili#:i:W^*tiCDJt^ 

(1t!^ttjli#/W*$^) «l/5~2i iff ^ L < «it^lcD 

[0044] z.(o^m\zi&\>^x. ±.u<omm^\mmm<D 
mMitm^mm\zmnm^v. ^m^^miti.. mm 

Bi^fji^mzj^> i^mG(Dmmm:f^ii<DmK^^m^x 

[00451 C<D%§qfC*5t,iT. a®¥ttYM3S^07}^>K 
8S5<©^?L^tt3mTtC-r-5::t*tpJftET, #>Fa5 

*LTffitt75:R-Fe-B?^lSStt*&0«®$»S C 
•5, 

[0046] ;iO^?q(C:feliT, ^SitfCiSlfeiC/N'^JW 
S5»Ctt, Ulte^. ffiSiSC. ^'L^SC^^^ao/N'l^JU^g 

CD;*:#$«, 0. linm*^T«+5}-;rj:ff A, ffiStcmm 
^SLTllffl6<)T;^j:<. S;/tlOinin^M^-S<»:S®iaiaj5t 

;^tifci6, ^SM-©:*:€rS«0. liiiin~10iiiiD*«a*U<. 
0. 3niin~5nimjJ«ig^S L < , S e. fcjff ^ U t»|gfflttO. 5mm~3 

[0047] Sfc, c:©S!?«{Ci3tiT. S35:/N*u;UF«9fc:^A 

m<Dho)^m-^i.xhJ:i\ x^&m^mmz^mmfid 

SrSALTt).i:li, $^1C, 

&S titt:E:«OFe, Ni . AI#©Sa^MfcCu^&Ma LfcCu 




[0048] ^Tc. ssfN'ujwiiJcSA-r-sit^, m^t 
[0049] /'<u}mmimzmAr?>^^>\^m:sRis^^m 
[0050] jEA. im^ti^^mmitsm^xim^)^ 

[0051] c:©^^lciJt,iT. ^SISitCDBEA, ^g^ffiJcH 

«»iiilc:teViT«, m^jJ^i-^^lltS&tK^iigptttjEA. 

£EASnS«tt«ffi{3<!f^<. «ltSf*9gi5JCi}^*:«fc^ 

[0052] ;i©|8igfc;fe(,^T, «flgliSCX^?Lg|5®^Jg® 
ffiA»«)ff$«0. lumU±2uaEiTt3iiifm L < , 0. 1 Mm 

[0053] ife, JP> K885«BCD«J&ii<D^J||®«ffiS 

[0054] ^<D^m{z^^^^^u)mm(Dm'^<Dmm 
;i^®«^«i5ite^7o~2oorpBi. ^Tzmmn ujmmmo 

«'&tttgi!life50~100Hz, tgMiiilgO. 3~10iiimdWS L 

[0055] C®^?g{c*3t^T. /N*U;W»ffi{Cj;0?l5^ 
®»C^Sa4it€riEAfeg-r-5)^. /N'P-^WIg&CD^HSt 

tttb. /'^i^)mmm\z^i,^xitmmmt. Ng, An He^ 

[0056] C:®^?^{Ci3t>T. Aiaffl®tS«S«^-r-5S 

^L^K «iS*frttS«»CT«S10'C~25'C, ^HSB^r^ 
[0057] M^eM:&ftiLTtt. ttJI>^M»gg|^»fetf^ 
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ttZnOx(X=0~l)©^f;:}gj«$n, J^fig^n^ZnSiPttO. 

1 M a&sTi)m^ u < , gjpdto. 1 ua^m^^ tmm^A 

[0058] dW^l^lCiJtiT. «^«)o€r^felc«, Ni.C 
u. Sn. Co. Zn, Cr. Ag. Au, Pb, P t^d» < thl 
fflW^S S ^c«^n S (D^^KB. S. Pd«#^$ n-5 a6r3 

SOMDit^T, »St<ttl0~30MniTa&So C:©^0^T« 
«a5BOfi*Jig®SC^^aS15C^J||fR«9fiDffiA. fiSSdtW^ 

[0059] ^{cNije)o#?g®ie)c)^:)jffiiLT«. ijtjt-* 
^^m<Dmmmim&iimm=.ydrji. pH4.o~4.6> so 
[0060] msb^mi±^Lrctb-otmim\'\ mm^m 

[0061] feo*?S«{Ctt45>Ka50}^4^{rf£:i;Ta-er 
[0062] 

i^MM] mmmi 

mM,}^mxi^mLrzMl2iit%. Fe77aU, B6atX. CoSatX 
coffifi^Ti^ e,;5:^¥l^^^gl 50AimO^^t&*jcx7}?+->^ 
flg2wt«$-iipATigML, 7ton/cm20JEE:^TJE$gfiEl!Lfe 
ITO'CTlB^M+zLT-b, ^1-S22iiimXF«3g20mnXjU 
$3iiuDCDU>i/'^^7f^>Ka5*f^^Lfc. f|&tlfc7j?> 
h*5S5cD!NF#ttBr6.7kG. iHc8.9kOe. (BH)iBax9.0MGOeT 

[0063] »SnfcjK>K885S:iilj,nu;i.txn. fig 
Imm. *$liniii©^Rttt^Cu>t<l-ffll>, KiC/N'WW^ 

m^m\ cummz^^mm^mm^m^iLrzo cus^n- 
«s*flg®TOjEAa^sai^«m7Mm. a«»®Toss 
m^m.iuax$>':>rz. 

[0064] ;5:*3. A'^JW^oMa^frfS. #H^{SAr;<f 
X^', ^mSlOigftScTOHz. tSi!)tg4S3iiiinW^»j/>C^ 
50^rO3}?>KjK5Cl,;5Ht#mi5i. «»100g) 
<tflas2Tj-S0Cu>t{m*Ut#W2K M«10kg)^^AL, 
^A«(4/tU';UF«g§a[O60XT. 3^KO«ia^fT-p 



[0066] uii, mmisb-D^cD^mt. nm.^&2A/A 

m2. *-p#^Fb1605J-, pH4.2, ^Sia55"CTfe 0 , «6o# 
[0067] Jtfe^Jl 

^^n-DfZo #e>ni'5:U>^4^7t^>KJSS5^80"C. ffi*f 
C00681 I3.ii. *l«^^is&o^O^#tt. J6o€rB#ra20 

^j-. pHii.5. mmwK:-Q&r)^ ib-o^wm.mtmkm2^ 

V 'J •i'A40g/l. 37!i;3l^;i/A7;l'7*t HlSOiDlTfe-p}^. 

[0069] immi 

73:y-JI/«B&iNi*&*ig^LT10MinO»mS|g 

^frofc. ft ^ti)tU>^^«Jl^>Ka5^80'C, ffi*fS 
S90X, 500B#raiCTS:^K®l(BS^®O*fTcfc„ ^C9 



(7) #n2000-133541 

iK*$-«i~^3fc^-r, 

[0070] ;5:i5. mmwMsmikm^. ^mmmm. ja 

5wtX, MEK(;t?;Ux5";i/^h»90wtXa&ofc. 
[0071] ttfe^CiiJ3 

Agfa{JSl[S0.7wmUtT)«:^iS»C#^3-e-fc«, £ 
ftjA'U;KrT7jiiin®^«fi^S«^}gfiKLfc„ mW}nv)V 

?.nfc'J>i^ttiK>FiK5Sr80'C, ffijttSS?90X, 500^ 

«3fcs^-r 

[0072] t£.i6. mmn\^)vmm^w\t. ^mz.^Komm 

*^2lCD2.5iiiniS«)X5^— ;l'i£;<7*-rTi:UT, 3^ 

[0073] S2J;Dl^e)*^;^j:Crt<, lt«t«3|l«^100 
^fbmiC^?»t@i6^tl, Jt|l^2»300NFM1^. VcMm 

3»c*3tiT=b^350Nfra^fr*M*«^.*&nAc*t. emtr 

5fc<tbTlll®«iiJltt500^PB^^(3i5liTfe30te®ffigS:^T^ 

[0074] 
[%1] 











Br 
(kG) 


frOe) 


9H)maz 
(MQOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)maz 
(MGO«) 


Br 
(kO) 


iHc 


(BH}max 
(MGO«) 




6.6 


8.9 


9.0 


6.5 


8.7 


8.8 


3.0 


2.2 


2.2 




6.4 


8.7 


8.S 


5.7 


7.7 


7.6 


14.9 


15.6 


15.5 




6.4 


8.9 


9.0 


6.3 


8.5 


8.6 


6.8 


4.4 


6.6 


imm 


6.4 


8.9 


9.0 


6.3 


&5 


8.5 


6.3 


4.4 


6.5 



-xioo 



[0075] 



(8) 



^n2000-l 33541 







(pm) 




mmmi 




20±1 


Cu4Sj|gJi+Ni4>o§ 






25±2 








S0±10 




itmi3 




27±10 





[0076] Ilig«fij2 
e#?&STfPMLfcNdl2at!K, Fe77atX. B6atX, CoSatX 
0iflJ5g*^ ^ 50 M m®^^* fcx Jt?^ v'ffi 

|g2wtX*i)n;lTjSi^L» 7toii/cm2®£E:^JTffiBS^L/:fe 

KJK5©^ttBr6. 8kG, iHc9. IkOe. (BH)max9. 2MG0eT 

[0077] f§e.nfca5100^r(200g)^201cD^«®tgl!/A* 
U';H::^l%ltg3iiim©Al203^J^4^>'N* UJl^^tt t) JCiSA 
^. feglitzinSafOAl203l!»fl£lcJ:-pT«H*eS:S3n 

^fJAr:tfXcti. it^liiimS$liimi®MRtttlf©CuM-S:ffl 
Jii!;^70M2. tgi!itB'li3iiiin<^^it:;N*I/;W^5aSSr, 

S&B, tt?LB5T©ffiAa§$f*KJ0.7tfin. fiB^MTCDSa 

$ «0. 1 A£ m-e* o feo UiS/-^ 1^; W^<DM3ii*#«. 
51©tgi!(A-l/;K::. 50^rcO3t^> KJ^5(m*Ht$ 
mo. 151, MMlOOg) tBtII2^ffi®Cu)t(m*Ht^|fi2U 

[0079] ^-W^ifc^SrfTti. Z}-^Mftb-z>^:^^xmM 

Sffill23AiinT*ofc. m^n^tj>^ijt-^>\im6^8o 

[0080] «mNiJ&^#©*f|=l4, «8gSBaE2A/d 

m^, i*o^P#K60^i-, PH4.2, ^^ffiSSICT^O. 
^^«SgS?r:y^;U240g/l, m.it~y^JH5g/l. m 



[0081] Jtfe^j4 
feo ^«^^a6o^^. Slig«'J2i:|^-0^f!}:TNii6o 

#^fT':?;to #e>nfc'j >ifVi:i^> \im^^mmm2ii 

[0082] Mmmmtb-o^co^mt. tb^^mm2o 
mi. 5. mM.2Qx:x$>o, sb-D^i&mmimsim29 

hU'^A40g/K 37iK3iN;UAT;i'xt Kl50mlT*o;/h. 

[0083] itmmi 

LT10xim(©^«^liiMM^?g^L, |g»/\*WKCBfflB 
fiSSiSiimO^Jl^— ;i/S^y\'Wl'§«©60«^ALtgif@20iiiiD 

izxBo^mnujmmizx^^mmmi^ito 

[0084] -ecD^. llffi0!J2i|^-®^frT?NiJi)o^*ff 

^>E>tirzu >if^-!i^y \^mG^mMm2tm~o:> 
^w<Dmmmtmmmjssi)^n^rzo ^oa^^is^um 

[0085] ;^J:*3^«S^Jg^a31^frttMSB#PBl30^i-, 
[0086] •3Jtl!^j4{J^700B$ra^(C,^*J^«6e. 

itg^j5{c*5tiTfe6ooBfrm !mf}^mtt>ibnrzo 
^tnzit^mmm2i,tmmmwzii\,^xwoi§<DmwM 

[0087] 
[^3] 



(9) 



4$n2000-l33541 











Br 

(kG) 


iHc 
(kOe) 


(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(MGOe) 


Br 
(kG) 


iHc 
(kOe) 


(M(30e) 




6.7 


9.0 


9.1 


6.5 


8.7 


8.7 


4.4 


4.4 


5.4 




6.7 


8.9 


9.1 


6.3 


8.6 


8.3 


7.4 


6.6 


9.8 


itl!fi!0!l5 


6.7 


9.0 


9.1 


6.3 


8.7 


8.2 


7.4 


7.7 


10.9 



[0088] 



(**r±*su<Da^iRtt) 



-XlOO 







(pm) 






Ig'ftftKfSfiliScL) 


22±1 






7oo^ra^^ 


26±2 




JtCli!0!l5 




28±5 


««Wii8JI+¥tllNi«>ot 



[0089] HM^JS 
l^tttiBrG. 9kG. iHc9. IkOe, (BH)max9. 3MG0e-eafeo;t, 

[0090] i§enfc/t?>h*fiS5*igftA*i^;ufcAti. las 

2miii, fi$liiiiii«aPJSttSnn-<&fflVn IfeiC/N'UJWmi 

«o. 4 aT* o fc. A* \^}mm<Dmm0kmtmi&mi t 

[0091] -^©mj^^fftJ. z>^*Hti*o€r;&SCi?«^ 

:^cU>i5'«:<l^>Ka5^80"C. ffi*fS«90«, 500B#ra«c: 

[0092] fi*5, «mcuie)-p*0^#tt, «S5SBS2. 5A/d 

ifflJKtt«20g/U »atv'7'>10g/n?&ofc. «a 
Ni Je> t 

[0093] nmmi 



■v<D^mM^ «o. 2 u mT* o ^c. /\* u)mm<Dmm0kw 

[0094] SIM«'J3i:|g-0^#-eCu, Ni«)o# 

S:ffofe, f#e.nfc:U>^tt3l^>Fm5?r80'C, ffl^JS 

[0095] mmms 

[0096] *ig0"J3tl^-»^«^TCu. Nii!6o# 

[0097] ttmiB 



[0098] Jt|i^7 



(10) #n2000-133S41 
[0099] Jt$i^J8 

X. mmm\zxmm.mskmmum^fT^rz. ^<Dmm. 

m^zmm-timm^^Btz^T. uis, mmz-^i'jm 
a^«=ttitiSE093tra«iT*ofc, 

[0100] 
[«5] 











Br 

(kG) 


iHe 

(kOe> 


(BIDmaz 

(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BlOmax 

(MGOe) 


Br 

(kG) 


iHe 

(kOe) 


(BH)max 

(MGOe) 


mmmz 


6.7 


9.0 


9.0 


6.7 


8.9 


9.0 


2.8 


2.2 


3.2 




6.7 


9.0 


9.0 


6.7 


8.8 


9.0 


2.8 


3.2 


3.2 




6.7 


9.0 


9.0 


6.6 


8.8 


8.9 


4.4 


3.3 


4.3 




6.6 


8.7 


8.8 


6.8 


7,6 


7.7 


15.9 


16.5 


17.2 




6.5 


8.9 


8.9 


6.2 


8.4 


8.5 


10.1 


7.7 


8.6 




6.6 


8.9 


9.0 


6.2 


8.5 


8.5 


10.1 


6.6 


8.6 



[0101] 



[^6] 



-XlOO 




#^2000-133541 







dun) 


M it: 


mmma 




22±1 




mm&H 




22±1 


Zii|ftm+Cu^i«)ot 


msms 




22±1 


Pb«Ug®+Cu^iit)ot 






26±2 




immi 




32±9 


mmmmm +cvi^i«>^s 


noma 




28±10 





[0102] *5~«6J;DHJ^*^;'<crt<. lt|!^J6«*«J130 
8tc:*5iiTt>»5330^ra«{c:;^*t^«>enfcd^ z.ti\z 

MbTllJS^J3«500B#ra^tC*(riTfe30*gf®Hffl«aiT^ 

[0103] MMms 

i^tttSBrB. 7kG. iHc9. IkOe, (BH)iDax9. IMGOeTfeo^to 
[0104] »e,nfca5€rllig«^2i:|gil;^ffi, ^frTfi 

[0105] Ol>-C3j^>h*a5i&tiii!)A*WHCTAn, it® 
lmmft$lmiD<DMRat«t©Sn,Zn,Pb)t<&fflVi> 

[01061 ■€-©^«c#*fTVi» t>-p35^lt»o#*iCT^» 

i^«rtafl!l21win, :?1.gfil|22Miii'e*ofc. #^n^cU 
>i^4SJl^>Ha5*80'C, ffijttSfiQOX, lOOOIBfWtCT 



[0107] ]kMtm9 

[0108] #^nfc'J>4^«#>H8S5*^JfiWtll- 

[0109] itt!«e»J10 
^. 7i/-;U«lti:Ni|»SJg^LTM^|jLT10tfin® 

[01101 -S-©^, ||«S«^6t|^-©^#TCu*o#, Ni 

[01111 
[^7] 







dmO 


Sn 


0.9 


0.4 


Zn 


0.7 


0.3 


Fb 


0.9 


0.5 



[01121 



(asi 



(12) 



#^2000-133541 











Br 
(kG) 


IHc 
(kOe) 


(BH)max 
(MGOe) 


Br 
*G) 


iHc 
(kOe) 


(BH)max 
(M(30e) 


Br 
OcG) 


iHc 
(kOe) 


(BH)max 
<MGOe) 


Sn 


6.6 


9.0 


9.0 


6.4 


8.6 


8.6 


4.5 


5.5 


5.5 


Zn 


6.6 


9.0 


9.0 


6.3 


8.6 


8.6 


6.0 


5.5 


5.5 


Fb 


6.6 


9.0 


9.0 


6.3 


8.5 


8.5 


6.0 


6.6 


6.6 




6.6 


8.9 


9.0 


6.2 


8.4 


8.3 


7.5 


7.7 


8.8 


10 


6.6 


9.0 


9.0 


6.0 


8.2 


8.1 


10.4 


9.9 


11.0 



[0113] 



XIO 









SI m 






a2±i 




mmmzn 




22±I 


miism+zamiim +cu^i4b o t 






22±1 




imm9 




27±2 


»?M8w+ mnmcu +cu.Ni«) -3 1 


Jt«lE0!IlO 


6oo^ra^^it 


30±5 





[0114] «9 J: K) iti^mmmomm\zimf)m^i!(> ^ 
n, jt«Bsiio{c*3i.iTt>6oo^^^^. /^A^mtbihti 

[0115] mmmi 

#tt««lUC*-rri:<, Br6.8kG, iHc9.1kOe, (BlOma 

x9.2MGOeT*ofe. 

[01161 n^tirz^^>\^mG^mm/'<u)nzxti, mm 

Q.lm. ftSO. SaiiiCDMRttt^e.Ni.Co.CrM-Sr^Sl'K l£ 
[0117] -^-O^JfeJ^^fTVi. 0.o*^Jt*o#:3^1?S^ 



[0118] ttmmn 

le*tS«903!. 500B$rB^{CTmJ^K^(iiBSa^)^fTo 
fco -e®iiBSIS®^Hti^ro®5ro!HFi±€:^i2. iBiaiteii^ 

cD«®<^ijii^*&txi^^fe««*^i3ic^-r. /a*. 



(13) 



[0119] itm^n [01221 

mmm t mw5m-Q%tz u > i^ttJt? > k sss [« 1 1 1 

7x/-JPSSllStNif&S^?g^bTlOMm<7)^«t^M 
^S£90X, SOO^ral (CT^%^ (BMe£]^ ^fro >t<. 

®ttSiiS*&cxMi5^-ss«s«i3K^-r. is.^. mm 

[0120] ittSI^JlS 

Agt»(S#0.7MiiilJAT)^«W(C#«^-l±it«, Jg 
Ki/t u;1/{c:t7 m©^«ttl$ffia*J^*£ bit. li»A* u 

«RiXMJP^feiiKSr«i3fc^-r. fSi^. iminu)Vi& 

[0121] 
[^10] 



^^2000-133541 











0.5 


0.1 


Ni 


0.4 


O.I 


Co 


0.3 


0.1 


Cr 


0.3 


0.1 













Bi<kG) 


ffleCkOe) 


(BH)maxMGOe 




Pe 


6.8 


9.1 


9.2 


m 


Ni 


6.8 


9.1 


9.2 


m 


Co 


6.8 


9.1 


9.2 


7 


Cr 


6.8 


9.1 


9.2 




6.8 


9.1 


9.2 




6.8 


9.1 


9.2 




6.8 


9.1 


9.2 



(14) 



1$II2000-1 33541 











Br 
(kQ) 


iHc 
(kOe) 


(BH)iiiax 
(MCOe) 


Br 
(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 

(kG) 


IHc 


(BH)inax 
(MGO«) 


1111^7 
re 


6.7 


9.0 


9.0 


6.4 


8.7 


8.7 


5.9 


4.4 


5.5 


Nl 


6.7 


9.0 


9.0 


6.4 


8.7 


8.7 


5.9 


4.4 


6.5 


msmi 

Co 


O.I 


O A 
9.U 


y.u 




O.O 


Q. 1 




D.O 


o.o 


Cr 


6.7 


9.0 


9.0 


6.4 


8.6 


8.6 


5.9 


5.5 


6.6 




6.4 


8.7 


8.7 


6.7 


7.7 


7.7 


16.2 


15.4 


16.3 




6.6 


8.9 


9.0 


6.3 


8.6 


8.6 


7.4 


6.6 


7.6 




6.6 


9.0 


9.0 


6.3 


8.4 


8.5 


7.4 


7.7 


7.6 



[0124] 



(9S«±**u©«!syRftt) 

[«13] 



-XIO 











IS m 








dun) 






Fe 




18±2 




m 


Ni 




18±2 


Ni«J»ii+NiOot 


m 


Co 




18±2 


ColftilM+NiAot 


7 


Cr 




18±2 






ISOiNrM^iC^t 


24±2 






35O^m^;l^0r 


28±10 








26±10 





[0125] «10~«13J;i9?ge.d>/j:ri:<, ltt*0ijll«^ 
130l^^1^tC,^*t^*e.tl, it«i««ll2«3501i#rBl^. tfc 

[01261 Ullg^S 



!|#ii««15{'^-rcri<, Br6.7kG. iHc9.3kOe. (BH)ma 
x9. SMGOeT^oifc. 

[0127] m^ti^mG^mmm2iimm:^m. ^i^x-m 

»;\*WU*fflVi^i^iag3mm<DAl203lSSiltt/"?WI/5»Cj; 

[0128] 0(.iT4?>KfiS5*lil&/N*U;HCTAn, iSS 
0. 5iim£$0.4iDmO!}^n)K4^(DFe.Ni.Co.CrM-^^l^>. igL 



(15) 



j^n2000-l 33541 



[0129] -ero^iJfc^^fft'V t>-p*^tt*o#;&5CTS^ 

«^«i6~«i7{c^-r, 

-^Asoog/K m^tmm^Qg/u mfm-mg/i. tiy± 

JUJ^SOg/lTabofc. K/P«O.OUiiiTa&ofc. 

[0131] itmiii 



[0132] #e.n7t'J>i^tt3j?>HJS5S:iySfi«J8t|g— 
^ff=©lii^l*gi(iBSa»)Srffo/£:. 

[0133] ItlS^JlS 

;l'Jl^— ;U*/N* WU^® eOX^A Lti1i20iiim»CT6 
[0134] ^(D^, lfeiSM8<i:[^-©^f|^TCu86o^. Ni 

«6o#s:fT-p^c:. %^nrz^)>i/'ik^>\imB^mmm 
6iim-(D^i!¥<Dmm.mm(mmumt:n^rz, ^©iss 

wm$ikm^Witimmiiimmx$>^rz. 

[0135] 
[^14] 









Fe 


0.5 


0.1 


Ni 


0.5 


0.1 


Co 


0.4 


0.1 


Cr 


0.4 


0.1 



[0136] 









Br 




QBiDmu 




OlG) 


ftOe) 


(MGOe) 




6^ 


9.3 


9.5 


mstms Ni 


6.9 


9.S 


9.5 


^i&M8 Co 


6.9 


9.3 


9.5 


HftMB Cr 


6.9 


9.8 


9.5 




6^ 


9.3 


9.5 




6.9 


9.3 


9.5 



[01371 



mi6] 



(16) 



#R2000-133S41 











Br 
(kG) 


iHc 
(kOe) 


(BH}maz 
(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


Br 
(kG) 


OIc 
(kOe) 


(BH)max 
(MGOe) 


mmms 

Pe 


6.7 


9.2 


9.4 


6.6 


8.9 


9.0 


4.3 


4.3 


S.3 


mmms 

Ni 


6.7 


9.2 


9.4 


6.5 


8.9 


8.9 


5.8 


4.3 


6.3 


Co 


6.Q 


9.2 


9.4 


6.4 


8.8 


8.8 


7.2 


5.4 


7.4 


Cr 


6,7 


9.2 


9.4 


6.5 


8.7 


8.8 


6.8 


6.5 


7.4 




6*6 


9.1 


9.3 


6.2 


8.5 


8.5 


10.1 


8.6 


10.5 


Jt«e0!ii6 


6-7 


9.1 


9.3 


6.2 


8.3 


8.4 


10.1 


10.8 


11.6 



[01381 [S17] 











IISII098 
Fe 




20±2 




Ni 




20±2 




Co 




20±2 




Or 




20±2 




Jfc«iiE0>ll4 


7oo^m«L^fii 


25±2 




itta^jis 




26±6 





[0139] «17J; DIt«!^14tti^«j700I^FBl^»C^3&«gg«& 

^n. itii«Bji5{'*5ViT=t,550B*ra^, .'*c^*ts«)^n 

it. ^nic:lt'<5IM^J8«800^ra^»c:;fe»r»Tfe30fS®g 
[0140] 

^M^\tWiW5ik.-V. ^1.g20mmx(*ggl7iiimXi^$6iniD0D 
i^ttfiBr6.9kG. iHc9.4kOe. (BH)max9. 6M(K)eT*)ofe, 

[0141] ^6nfc7t^>KjK5*ji»Au;ncAn, m.m 



ffliffiSrfTt^ AimiCct^^mfeaS^Jg^Lfc. Alls 
M-a}«»SgS-e(DEA«EaS!i$»l^0.9iuni. GS^BTi^lK 

[01421 ^<Dmmt:n^'^. msmmm^n^tc^. 

U >i^<*3p> KJS5*80'C. ffi*f®fi90X, SOO^ratCT 



[0143] itmiie 
[0144] ttm^m 

^. 7xy-;U«flgtNi«»«:iS^UT10MmcD#«ii6M 



(17) #^2000-133541 

iRi^mst;M»^-&a^«:^i9tc^-r, u^. mmmm 

[0145] tfcK^lS 

ric«, Ag|&(feg0.7MiiaUT)**iB»C#3g$-e:fc», n 

ft A* JHCT7 M m® #«ttMSS S-fl^J* Ufco igft/t ^ 
JP^a^> *Sg«s|9<i:ig-®*#TNi8i)o^*ffo/co 
^e)n/5:>J>i/t^3}^>KSgSS:80*C. ffi*fjlS90«, 500 

tttfct!^3tra«T*ofc, 
[0146] 
[«18] 











Br 

(kG) 


iHe 

(kOe) 


(BIDmax 

(MGOe) 


Br 

(kG) 


iHe 

CkOe) 


(BH)maz 

(MGOe) 


Br 

(kG) 


iHc 
(kOe) 


(BH)niaz 
(MCSOe) 




6.7 


9.0 


9.2 


6.4 


8.8 


9.0 


7.2 


6.4 


6.3 




6.4 


8.7 


8.9 


5.7 


7.9 


8.0 


17.4 


16.0 


16.7 




6.6 


8.9 


9.3 


6.2 


8.6 


8.7 


10.1 


8.5 


9.4 




6.6 


9.0 


9.2 


6.2 


8.6 


8.7 


10.1 


8.6 


9.4 



[0147] 



[%19] 



-XIO 







dun) 


n m 






20±2 








27±2 






27oi^rai^<hfli 


28±10 








26±10 





[0148] «18~«19cfcO?^e.d»fcCrt<. Jt«^16«|s«J 
4ft«i|18lC*5V»Tfe««)300l^ra^tc:,^*t®«> &nfe*«. 

c:n(::^UT^i&^9t;j:500^n^(;::Bi>Tt>30ilgcDS3l 



[0149] IIM091O 
^^1^11^:^^-?, ^S36iiUDX|^S33iiiiDXifiS$3imC!> 



(18) 



#^2000-133541 



#14(iBr6. 7kG. iHc9.2kOe. (BH)max9. SMGOeT^ofco 

[0150] '^e,ntcms22o^^2oi(D^m(Dmm/'^u)i'iz 
¥^ilS4BiDiOAi203^i^«y\*p;U5t t feiciSA^. m. 

[0151] f»^.n;t3|^>Ka5*igi!j/\*WHcAn. its 
O.Snmi. ft$0.7Bim©MnSmiM-*fflt^ S^/N'WW 
^Saa^fTlrV Al|SM-lcJ:S««*5gS$}gfiKLfc. Al 

mr<Dmssmx<D^^m.m^ \tmi.itta. w^mx<D 
mmtmmx$>^o 

[0152] -f-W^ttj^Sffli, 3E«aaSI«ia€:fTofc^, 

u >i^4R#> Kassrsot;, 4a*fsS90!i;, soo^ratcx 

[0153] ;^e*5, «mcuje)o#. mmatb-o ^(D^witm 
mm2tmmx&-:>fzo ffi^^amaw^as^f^: 

':;A300g/K S?{kS$(i40g/K mitm-mg/\. ay± 



[0154] itmms 
mmmioiim^(Dmii, mm^mmm^ff-:>x^^ 

mmm. mmmtzxmmfmmmum^n^^, 

mmR^mRz^mm^mmm=s:muzijk-r, ys:^, mm 
[0155] ajmm 

Tm0kmzxyx.y-)mmiimB^m.^iyX\2u 
m(Dmnmm^t:m^v. mmnuMzmmm^i:2m 

<O7,^-)U7fi-)\,^J-<l^}l^(O70%mALX90^m/^ 

ujimmizx^mmmLfz. 

[0156] ^co^. siifi0aioti^— ©^#-eNi4&t?^^fT 

X, ioooi^ratcT^^i«»(iiasitii)*ffofc. -e-odsb 

mu.^mm:(Dm^<D<^^^m2Q. mmumf^cD^mviu 
^mRumm-tmmm^^2uzi^-r. u^. mnmMi 

[0157] 
[S20] 











Br 

(kG) 


iHc 

(kOe) 


(BSDmax 

(MGOe) 


Br 

(kG) 


iHc 

(kOe) 


(BH)max 

(MGOe) 


Br 

(kG) 


iHc 
(kOo) 


(BH)maz 

(MGOe) 


10 


6.5 


9.0 


9.2 


6.4 


8.7 


9.0 


4.6 


5.4 


5.3 


19 


6.4 


8.7 


8.9 


6.0 


8.3 


8.5 


10.5 


9.8 


10.5 


itmm 

20 


6.4 


8.9 


9.3 


6.1 


8.4 


8.5 


9.0 


8.7 


10.5 



■xio 



[0158] 



(19) 



#n2000-l 33541 







(pm) 


8s m 


10 




18±2 




19 




24±2 




itmi 

20 




28±6 





[0159] mo'-miJ:*)m^ii^ts.:::t<. itm^imm 
it. 

[0160] 

mimmz/izmmsfmRzmmm^K-¥e-m^> 



ftW^m\ZAmt^^mUt^Zii\Zj^K>. R-Fe-B«3j^> 



(72)^iq# F3'-A(##) 4K024 AA03 AA09 ABOl AB02 AB15 

;*:BgJ^^&SPS*Hrfl:Jl| 2TB 15-17 ft AB19 BA02 BB14 BC07 DA05 

a^^mw^^^osmmipmp^ daos daio gao4 

(Wmmm mm 5E040 AA04 AA19 BB05 BCOl BC05 

;^Kfl^Hari|5^*Hra:;i| 2TB 15-17 ft BC08 CAOl HB14 NN05 

^WW^mW^^^lUmUiPmfH 5E062 CC02 CDOS CE04 CG02 CG03 

CG07 



